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PlmrmaccuticaJ fcmrubrtiona of paroxetine iiro providcO in wHch t fac paroiLclrrte li nt ^oltition in a sci^d . «eniJ-soltd or Jrquid earner, 
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uvo(<&n^ oihcr paroxetine forms coovcrciag ro tbe benilbydiafe, by use of aTrfiy(ftoti$ or hydiophobic cwricni or cxripicnts. 
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FORMULATIONS OOMPRXSING DISSOLVED PAROXETINE 

The prcscat invcntioa relates to novel fonnulations of a pharmaceutically active 
compound, and to the use of the fonnulatioas in dicrapy, la paaticnlar this invention is 
5 concerned VTith new fonnulations of the anti-depressant paroxetine. 

Pharmaceutical products with antidepressant and anti-Parkinson properties are described 
in US-A-3912743 and US-A-4007196, An especially iniportant compound among 
those disclosed is paroxetine, the (-)£ra725 isomer of 4-(4 -£Luoropheayl>-3-{3',4-'- 
10 naethylenedioxy-phenoxymethyl)-piperidinfi. Paroxetine hydrochloride hemthydrate is 
used in thcmpy for the treatment and prophylaxis of inter alia depression, obsessive 
compulsive disorder (OCD) and panic. 

Paroxetine hydrochloride hemihydrate is described in EP-A-0223403 of Beecham 
15 Group and paroxetine hydrochloride anhydrate Forms A, C and D are described in 
WO 96724595 of StnithKline Beecham pic. All solid oral dosage forms of paroxetine 
hydrochloride sold to date have been in the fbnn of oral swallow tablets, containing the 
hemihydrate- WO 95/16448 discloses tfaatparoxctiist is likely to develop a pink colour 
imlcss it is formulated into tablets using a formulation process in vrfiich water is absent, 
20 such as dry direct compression of paroxetine or dry granulation of paroxetine followed 
by compres^on into tablets. 

To assist in paticiit compliance with dosage regimes, there remains a. need for ahemative 

dosage forms to the swallow tablet However, flie low solubility of paroxetine 
25 hydrochloride in many solvents has made this difixcoh to achieve. In particular, jTwas^rp ./ ^ 

not believed feasible to devise an oral swallow C5?»ule of sufiSden^ 

readily swallowed and containing sufScient paroxetine in sohrdon for an cSbdive dose, 
* using physiologically acceptable solvcnis capable of cncapsulatioa The present 

inveotois have now overcome diis problem. 
30 ' " 

In one aspect, the present invention provides an oral swallow capsule containing* 

paroxetine dissolved in a carrier* 

Typically the oral swallow capsule comprises a capsule shell containing -yyiWMBfa^ag^ 
^rier^^^^Fhe carrier may be liquid or soEd. 
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CP A liquid carrier ^ be a solvent present in the cap o te as a flowable liquid, as a viscous [ 

l iqma-of-seiflf ^Ii^^ geL Tte cairicr may also be a solid or semi-soIid solvent . h f 
such as fats and %vaxes , o r fiim^fonning q r ^cmopl astic polymers. Solvents in which l\ ' * 
supersaturated solutions can be formed are advantageous because of the possibility to 
5 increase the loading of active ingredient 



When the t^rrier^^ or semi-soiid A a gel, the paroxetine containing carrier may 
be sclf-suppor^ng^wffimn'encijs^^ Accordingly a self-supporting formulation 
may be encapsulated by other means than loading mto a preformed capsule ahcIU for 
example by coating with an encapsulating material. Also the seJf-supporting 
formularion may be used as a dosage form without encapsulation. 

Accordingly in another aspect the prcsent-inventiQn provides an oral swallow solid 
dosage form contdningzlaroxetine dissolved in a so lid, scmi-solidcr gel carrier. ■ ' 
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Typically the solid dosage fonn con^wiscs tablets, pellets, spticroids, granules, lozenges 
or gels in which paroxetine is present as a soUd snlutinn ia a polymeric carrier. 

Capsules and solid dosage fonns of (his invention may be coated to assist in 
20 administration of the active ingredient, for example using an enteric coating material to 
prevent release of paroxetine in the stomach, coatings to delay or contnsl release of 
paroxetine and coatings of taste-masking agents. Alternatively such materials can be 
incorporated in the carrier to achic\'e the same effect 



■^The paroxetine is preferably used as th,^ t,y>wm^x» as such may be used as the -i | 
hemih^rdra te. or as the anhydrate Form A, "R. C or_p. or as any other form of paroxetine ' 
y hydrochloride or paroxetine, such as phaimaceutically acceptable salts other than the 
l^hydrochloride. Other suitable paroxetine fniTT>^ \r><'M^f\r naimeeiine free haiai, and [\\ 
.p miotphous and non-crystal lin e forms of paroxetine andrptot^cetitically acceptable 
derivHtiyes of paroxetine. 

In a particular embodiment, the capsules or solid dosage forms of present inveniioa use 
paroxetine hydrochloride in a form other than the hemihydrate. and are formulated 
under conditions such there is no detectable conversion to hcmihydratc during the 
35 bianu^actnring process. 

'Isi/w^^ This overcom ^chcsurprisingl y discovered problem that, gvea under relatively dr y 
^)-Mr<' condiDo^^paSxctmc nyofoc'tuondennhydrate has a tendwicy m convert 
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pamaUy to the hemihydrated iringttblgmg. AlthougJi not dangerous, this crcar 
d iglcultiea in estabCsh in g a nd mnintain f ng n rrfrrrn cfe^t andard for regulatorvl^^ 
quality control ptcposes. 

T^ paroxetine hydrocfaioride may , for exa mple^ b e-p^escnt ia a^ amorphous fom- ^ 
acrysta UineWydnite, a nd dissolved in a carrier, or in the presence of excipicnls. 
whidTIS-csscntially hydrophobic, or essentially anhydrous, typically containing 
than 2%, more especially {ess than 1 .5%. preferably less than 1% by wt.. water. " 

The amount of paroxetine used in each capsule is preferably adjusted such that.ln 
single unit dose there is a therapeutically effective amount of paroxetine. Preferai 
unit dose contains from 5 to 100 mg" paroxetine (as measured in terms of tlie free W. 
More preferably the amou nt of paroxed nc in a unit dose is lOmg, 20mg. 30mg. 40 > 
^5^&^ The most preferred amount of paroxctu-e in a unit dose is 20mg. 



.To achieve the desired unit dose in a capsule where die paroxetine is in solution in 
canier, t he parox etine ne«is.. to be soluble in the Gsnier to an extent that aUov/s a 
sufficient concentration so that the selected capsule vohime can contain the desirct 
dose. In addition to being able to dissolve paroxetine, the solvent must be compat 
20 widi the capsule material and physio log icaUy acceptable for administration to a pa 

Since solid paroxetine forms are in general only sparingly soluble in common solv 
the solvents which are acceptable for use in capsules and for administration to pati. 
need to be subjected to routine solubility testing to confirm thai they can maintain 
23 appropriate concentration of paroxetine. In addition, higher loadings of a paroxctii 
fonn in a suitable solvent may be achieved by using conventional physical technic 
such as healing, shaking and sonicatfoti: Alternatively good solvents for paroxetm 
be used in small amounts as cosolveats to solubilize t>arbxetin e in Uquids that a re~~ 
, acceptable fo r eapsnie use but in which i»roxetine ispoorl^ Iuble. Soiubai^ng 

^!f!!if!;! ^.?lg^.gigg!^gs ;jbepo^^ Sdi^^im r 

^-SS^gggl g« solubtUty o^xetine hydrochloride >(n sotv^f.^ acceptable for capsu 
but m which paroxetiae'is poorly sohrble. 

35 The term -otai swallow capsule" most suitably denotes a capsule having a maximu 
volume of 0.86 ml . Preferred capsules according to the present invention have a 
maximum volume of about 0.45 mj and more especially may lie in the range 0.2 to 
ml , although capsule:, as small as 0. 1 4 mi arr also provided by 4c invention. A ty 
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capsule ax tfac upper end of the sizs range accepcabie for pharmaceutical use (Soft QcJ 
Size 14 Oblong) has a volume of 0.86 ml. For a 10 mg dose of paroxetine (as free base) 
1 1 .11 tng of paroxetme hydrochloride is needed, which in a volume of 0.86 ml requires j 
a conccotraiion of 12.9 mg/ml or 1 J29 % w/v. Therefore it is prcfcired that the solvent / 
which is used has a solubility °^^:^:}^}0^m^ for paroxetine hydrochloride and / 
more preferably the soIubiKty st«>ul'^beat least 25 mg/mL However larger capsule i 
sizes such as Hard SheU Size 00 (0.95 iS"c^liit)0, Supto A (0.68 ml) and Softgel Size 
12 Obfong (1 .01 ml) may be used when appropriate to provide higher drug dose with 
the same fonnulatioiL 



This level of solubility niles our many solvents conventionally used as liquid carriers for 
encapsulated dnigs. such as the plant oDs Sunflower, Safilower, Peanut, Soybean. 
Cottonseed, Com, Castor. Apricot seed, Olive, Wheat gcmi. Sesame, Evening Primrose 
and Camola (Rapcsced) oil, and also Mineral oil and liquid paraffin- Other well known 
15 liquid earners such as Miglyol (810 and 812). Oleic acid. Ethyl Oleate, Span 80 and S5, 
Labrafiic lipophile. Plurol Oleique and Peceol (Glyceryl oleaie) also show less dian 
lOmg/ml sol\2biljt>'. 



The present iaventors have now identified certain solvents and solvent systems which 
exhibit the required levels of solubiHty. Solvents that show a useful soIubUity include 
Propylene Carbonate, Triacetin, Glycerol, Lauroglycol, Propylene glycol, PEG 300, 
Glycofurol, PEG 400. IPA, Span 20, Transcutol, Labiasol. Labrafil, Ol^ial, Glyceryl 
Linoleate (Maisine 35-1) ahd.Phannasoive. For physiological suitability h may be 
desiiable to use such solvents with a cosolvenl such as ethanol. The present invention 
makes use of these solvents and solvent systems as weU as of functional equivalents 
tlwreof which can be identified usinfi the techniques T»u^t herein. 

It 

The present invemors have found that an especiaUy efifecth-c means to solubiiise 
paroxetine, parriculariy the hydrochloride, especially as the hcmihydrate, in a Uquid, 
semi-solid or solid carrier, in paiticufar oils and lipids, is to use a solubilising agent , 
such as N-methyl-2-pyiroIidoDe (Pharmasolv^ International Speciality Products, Te.>cas, 
USA) as a cosolvent. 



Accordingly in a preferred embodiment of this invention, paroxetine, oprionaUy as the 
free base but more typically as a pharmacemically acceptable salt such as the 
hydrochloride is dissolved in a solubilising agent and then blended with an oU or Hpid 
carrier b^ore filling capsules. 
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The invention also provides as a novel fonnulacion a solution of paroxetine, optionaUy 
as the free base but more typically as a pfaamaccuncally acceptable salt such as the 
hydrochloride in a blend of a solubUising agent and a lipid and/or oil. 

5 By use of a solubilising agent it is possible to solubOise paroxetine in oils and lipids 
previously regarded as unsuitabte solvents, such as soybean o'd. sunflower oil, and 
arachis oiL 

Also by the same means paroxetine naay dissolved in Uptds, especially lipids derived 
from natural materials^ such coconut oil-derived glycerides. Cithrol 4DL (PEG-8 
10 dilaurate). Examples of coconut oil-derived glycerides include Labrasol and Labrafac 
CMl OCGattc&sse. France) which are Cs/Ciq polygiycolised glycerides from coconut 
oil having a hydrophiliclipophilic balance of 14 and 10 respectively. 

FoiTOulations based on a solubilising agent and oils/lipids are preferably formulated 
15 vath at least one antioxidant to maintain stability of the solution on storage. If it desired 
to use the solutions for filling o^sules then the compatibility of the solution with the 
capsule material must be investigated. 

f The present inven tion in a figttier aspect makes use of supersanirated solutinn^ fi-.r 
20 I example in soUd or seani-solid solvents such as fats and waxes. Th ese may readily be 
prepared by heating and exhibit high slabiUfy because o€ inter alia then- very high 
\^scosi£y. 

Preferably, the solvents used in carrying out the invention contain less than 2%. more 
25 especially less tijan 1 preferably less than t %, water, or are essentially 
hydrophobic. 

The solution may optionally contain one or more anrioxid ants such as the tocopherols, 
ascorbic add. ascorbic pahnitate. thiodjpropionic acid, bis hydroxy toluene (BHT), bis 
hydroxy anisole (BHA.), gallic acid, propyl/octyl/dodecyl gaUate, benzyl alcohol and 
nordihydroguaiawtic acid with or without the addition of pH modifiers and chelating 
agents such as citric acid and EDTA. 

The capsule shell may be of any conventiooal material that is stable to the liquid carrier 
35 and solute, for example hard and sofl gelatin capsules and starch capsules. In addition to ' . 
resisting the solvent action of the liquid carrier atienrion must be paid to the pH of the 
hquid xvitiiin dte capsule. For example soft gels have a pH limit of 2.5-7.5: Since die 
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additicm of paroxetine bydrochloride to a solvent system tends to lower the pH by at 
least I imft, then in general solvent systems with a pH of below 3.5 arc not prefeirei 

According to a further aspect of the invention, jhc.capsulcs have an enteric resistant 
5 . coating or incorporate eatwic resistant materiab in the capsule shell, such that the 

paroxetine is not discharged in the acidic conditions of the stomach. The objcrt of this 
is to prevent any undesircd uncontroUcd precipitation of the paroxetine fiom solution, 
and to enable its absorption characteristics to be modified if desired by presenting it to 
the intestinal mucosa in non-aqueous solution. 

to 

The Uquid carrier may be present in the capsule as a flowable liquid, as a viscous liqiiid 
or semi-solid or as a gel. The viscosit>^ characteristics may be varied by itiftia] choice of 
so (vent or by appropriate use of cosolvents or thickening agents. 

1 5 A liquid carrier, or a solid or semi-solid carrier thai has been softened or made flo wabie 
by heatrag. with dissolved paroxetine may be filled into capsules using conventional 
capsulation technologj'. 

It may be desirable to use paroxetine hydrochloride in a form other than the 
20 hcmihydrale, which is formulated into capsules or solid dosage fonns under conditions 
such there ts no detectable conversion to hcmihydiatc during the manufiicturing process. 
The paroxetine hydrochloride may, (ot example, be present in an amorphous fonn or as 
a crystalline auhj'drate. 
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This may be achieved for example by the use of either cxcipiencs or carriers which are 
cssennaUy anhydrous (that is to say, they contain less than 2%, more especially less 
than 1 ,5%, preferably less than 1% wditcr) or which are essentially hydrophobic. The 
capsules and solid dosage forms are then preferably packaged widi a dcsiccant in order 
to prevent conversion of onhydrate to hemihydratc on storage. 



I Accordingly, the present invcntiog also provid es a process for tfa« prepa raticm of 

j P^oxetine^y^o^ or so lid dosage forms free of detectable 

I hemihydrate which is characterised by the use of conditions such (here is no detectable . 

35 ; conditions can be achie ved"by di^ use ofessmtiaiLIv^>^ ' / 

\ and/or carriers under conditions of low rdatiye humidity ' 
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^Ex amples of excipients with the necessary low moistw coatcaS. include materials such 
asdicnsic calcium phosphate a/ihydroui, anhydrous lactose, monosaccharide sugars «^ 
mannitoi, disaccharidc sugars eg lacatol, powdeted cellulose, pregclatimscd siarefa and 
similar materials. Dibasic calcium phosphate anhydrous is commercially availabCe m a 
pharmaceudcally acceptable grade, eg A-TAB (Rhone Poulenc). 
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Examples 9f Uquid and semi-sol i d cxcipien ts with the necessary hydrophobidty include 
materials such as polyglycoliscd giyccridcs eg Gelucirc 44/14; complex fetry raatcriaLi 
ofplant origin eg theobroma oil, camauba wax; plant oils eg peanut, oUvc, palm 
kernels, cotton, com, soya; hydrogcnated plant oils eg peanut, palm kernels, cotton, 
soya, castor, coconut; natural fiitiy materials of animal origin eg beeswax, lanolin, fatty 
alcohols eg cetyl. stearyU lauric, myristic, palmitic, stearic- esters eg glycerol steaiale, 
glycol stearate, ethyl oleate, isopropyl myriscite; splid micrestcrified semi=synthetic 
glycerides eg Suppocirc. Witepsol; liquid interesterified semi-synthetic glyccrides eg 
15 Miglyol 810/812,: amide or fiatty acid alcolamides eg stearamide ethanol. 

dietfaanolamide of fanj' coconut acids; poLyoxyethylene glycols eg PEG <S00, PEG 
4000. 
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Liquids and semi-soiids having suitable solubility characteristics to act as earners for 
dissolved paroxetine, and having similar hydrophofaicity to the above liquid excqjicnis. 
include Labraphii, a liquid interesterified scmi-syntfactic glyceride. and PEG 400, a 
polyoxyethyicne giycoL 

The above solid and liquid excfpicnts may be blended with carriers of suitable solubility 
25 for paroxetine disclosed above and if necessary cosolvents to obtain solutions of 
paroxetine with anhydrous/hydrophobic properties. Cairieis already having suitable 
anhydrous/hydrophobic properties may be blended direcUy with paroxetine, again using 
cosolvents where necccssaiy to promote dissolution. The formulations may be filled 
into capsules, such as geladn capsule shells, or cellulose capsule shelb of intrinsically 
30 low moisture content (eg ShionogiQualicaps,< 3%). 

Liquid interesterified semi-synthetic glycerides commerciaUy available in a 
pharmaceudcally acceptable grade include Labrafil M 2 125CS(GaEt&sse). to a 
parncular process of the mventfoo, paroxetine hydrochloride anhydrate is mixed wttfi 
35 Ubtafil M 2125CS (Gaifossc) to produce a formulation for encapsulation in a hard or 
soft gelatin capsule. 
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Paroxetine in the fonn of the hydrochforide anhydrate may be prepared according to the 
procedures outlined in WO 96/24595. Suitable procedures for preparing paroxetine 
include those mentioned in US Patents 4.009,196, 4^02,801. 4,861. S93 and 5.039,803 
and PCT/GB 93/00721. 

The present invention also provides solid dosage forms of paroxetine for oral swvllow 
use in which paroxetine is dissolved in a polymeric cauier. These forms include tablets, 
pellets, spheroids, granules, lozenges and gels containing paroxetine in solid solution. " 

To achieve cfae desired unit dose in for example a melt extruded tablet where the 
igroxeti ne is cn solution in the polymer ca rrier, the p,rr.ir^nT »^°job e soluble in the 
polymer cauier or a sotvent /cosolvent tha t is ar.l»hlp ?^ ri,.. pojj^m er earner to an extent 
tbataU w's a sufficigot coacentrationso that thi. <:^}^^^r^ ^ hi^ ^„ri . rolums can 
S?E^±^^:^^;^B^^2«- In addition to bemg able to dissolve paroxetine, the 
solvcnt/cosolvent must be companblc with the polymer carrier material and 
physiologically acceptable for administration to a paticnL 

When the soUd dosage form is granules or pellets then a plurality of granules or pellets 
may be collected in an aggregation that as a whole constitutes a um't dose. The granules 
or peUets may be used as a fiU for capsules or pressed, optionally with binders or 
excipients, into tablet form. 

Since solid paroxetine fomis are in gen eral only sparingly soluble in common solvents. 
the solvents/co-solvents and earners which are acceptable for use in the above dosage ' 
fenns and for administration to patients need to be subjected to routine solubility testing 
to confiim that they can maintain an appropriate concentration of paroxetine. In 
addition, higher loadmgs of a paroxetibc form in a suitable solvent may be achieved by 
using conventional physical techniques such as heating, shaking and sooication. 
Al teniatively good solvents for paroxetine may be used in small amom ls .as cosoivents 
tosohibiloe paroxetine in pol ymers that are acceptable fer kelt extrasion fmrit 
granulation, gel formulation use but m which paroxetine is poorly soluble. Solubilisiag 

-agents such as the polysotbafes. the poloxamers, c yclodextrics. ionic and non-ioi^c ■ 
surfiuae active agents, fo r exampl e Pluronie F60 and Soibhan esters may also be used to ^ 
aihance the solubtlitY ote sSi rin^ 'Tl^^^^l j gg '^'s^a^^^^^^^ fof Polymccs 

■ nsed to produce solid solution sy rtem^ m fr^rm. »f p^,^, ^u^^ -t- 

-but in which paroxetine is pocriy soluble. 
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It is preferred that the polymer and/or solvent which are used have a solubUicy of at least 
10 mg/ml for paroxetine hydrochloride and more preferably the solubility should be at 
least 25 mg/ml. 

5 In general the use of poljrnicrs in this inveadon to^roduce semi-solid/solid solution 
.^[f^SSlJoffg" a broad flexibTIT^ot useTBSaelilling into hai^oft gelatia capsules they 
may be used to make melt extruded system such as tablets, pellets, spheroid and any 
other shape depending on the shape of the extruder die, can be injcctfon moulded into 
different shapes and yor melt granulgucd to produce pellets or granules. Aleematiyely the 
10 granules can be milled and pressed into tablets and other shapes depending on the shape 
and design of the press die. 

Examples of the phannaceutical jolymeK used for the above applications arc film 
fonning and thermoplastic polymers that are generally approved substancscs listed in 

15 international Pharmaxy>pocias such as polyethylene oxide water soluble resins, 

ethoxylatei^ycOTd«_a^^ trigiycendesTraiyresfe^ glyceryl esters, 

P5^C^?yl ?cetate» ecUuIose, Lanolin based product, tesins^^-Latex product, caibowax 
polyethylene glycols, geia^dn (protein), ethylene oxid^glycol such as ethylene glycol, 
glycol ethers and cdaanolamines. unipol polymers, polypropylene resins, silicone 

20 produce^ saturated polygiycolysed glycerides, glyceryl behcnatc, glyceryl 

paimrtostcarate, semisynthetic glycerides and vinyl acetate monomers. Tlw fiunc^on(s) 
oftijese polymers will be as a drug carrier and/or solubiliser and/or binder and/or 
permeability enhancers. 

25 Sclvmte^tJ^ show a useful solubility for paroxetine^ such as Propylene Carbonate. 
Triacctin, Glycerol, Lauroglycol. Propylene glycol, PEG 3CX>, Glycofurol, PEG 400, 
IP Ah Spaa 20, Transcutol, Labrasol, Liahra&l, Olcpal, Glyceryl Linoleate (Maisinc 35-1) 
and Phamiasol'vc mentioned previously, may be used as cosol vents to assist 
solubilisation of paroxetine m the solidc, semi-solid and polymeric carriers mentioned 

30 above. For physiological suitability it may be desirable to use such solvents with 

another cosol vent 5uch as ethanol. The present invention mrtlrc^g use of these solvents 
and solvent systems as well as of functional cqxiivalenis thereof which can be identified 
using the techniques taught herein- 

35 An appropriate lanolin derivadve e.g. ctboxy-75 lanolin is commercially available in a 
pharmaceutical grade e.g. Solan E (Croda). Fn a particular process of the invention, 
paroxetine hydrochloride hcmihydrate is dissolved in.Pharmasolve and mixed with . 
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molten Solan E in a suitable blender to form granules on cooling, drying, sifiing then 
solid solution tablet upon conapicssion, 

A polyglycolised glyccride is commercially available in a phaimaccurically accqrtablc 
grade Ag. Gclucire 44/1 4 (Gattfosse). In a partiailar process of the paroxetine 
invention, paroxetine hydrochloride hcmihydrate is dissolved in Pharmasolve and then 
mixed with moltea Gelucire 44/14 to form a melt extxudate in- forms of a tablet and/or 
pellet on cooling. 

Polyethylene glycols of differenl molecular Tveighis are commerciaDy available in a 
pharmaccuticaUy acceptable grade e.g. PEG 4000 (Union Carbide Coip & BASF). In a 
particular process of the invention . Paroxetine hydrochloride hemihydrate is dissolved 
m PEG 300 and then maed with molten PEG 4000 to form mch extruded materials 
which on cooling as soUd solution may be converted into ibims of tablets and/or pellets. 

The solid solution may optionally contain one or more antioxidants such as the 
tocopherols, ascorbic acid. ascorbyL paknitate, thiodip^^^i^c acid, bis hydroxy toluene 
(BHT). bis hydroxy anisole CBHA), gallic add, propyi/octyl/dodecyl gallate, benzyl 
alcohol and nordihydroguaiaretic acid with or without the addrdon of pH modifiers and 
chelating agents such as citric acid and EDTA. 

According to a further aspect of the invention, die solid dosage fomi may have an 
enteric resistant coaling such that paroxetine is not discharged in the acidic conditions of 
die stomadi. The^BHfect of this is to prevent any undesired uncontroUcd precipitation of 
the paroxetine from solution, and to enable its absorptian characteristics to be modified 
if desired by presenting it to die intestinal mucosa in an aqueous solution. 

The solid solution/semi-solid systems presented m this invention can be coated with 
snitable polymer that can be used with melt granulation or hot melt coating such as 
Precirol ATO 5 (Glyceryl palmito stearate) for taste-masJdng paroxetine and/or 
eatcricaliy coated with mediaoyUc acid copolymer C (e.g. Eudragrt L 30 D-55). 

The semi-solid or gel formuladon can also be optionally capsalatei The viscosity 
characteristics of the semi-solid or gel may be varied by initial choice and amount of 
solvent or by appropriate use of cosolvents or thickening agents. 

The semi-soUd or gel carrier with dissolved paroxetine may be filled into capsules using 
cornxnuooal capsulation technology. 
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Self-supporting solid of paroxetme solution can be successfully prepared in forms of 
tablet, peilets, spheroid, granules using Solan E, OeJucire, iiigher moiecuiar weights of 
PEG'S and gel based on gclalin with different cosolvents constituents. 

For example, the paroxetine is first dissolved in co-solvent constituents, such as PEG 
J 00. Pfaannasolye and water/cthanol (using sufficient mixing to assure complete : 
wecting/soiubiltsation). The resultant mixture is then preheated and added to a suitable \ 
portions of a melted polymer such a.s Gclucire 44/14 (raeldng point 42-46 C). Solan E 1 
(nielUug point 45^50 C), PEG 6000 (mddng point 55-63 C), PEG 4000 (mcitiiig point \ 
50-58 C) or Gelatin (gelatin in liquid co-solvents melted between 50-55 Q. The 
samples may then be left at ambient coodition for resolidification of the polymer to 
occur. A shaping device may then be used to produce solid dosage forms as tablets, 
-pellets, spheroids and gels. Pnc drug moieculc dissolved in the polymer during the 
melting phase will remain dissolved in the finished product as a solid solution. With 
gelatin based formulations, cranspareni solid solutions containing dissolved drag arc 
produced. 

As mentioned above, itt may be desirable to use paroxetine hydrochloride in a form 
other dan the hcmxhydrate, which is formulated into self-supporting solid dosage forms 
under conditions such there is no detectable conversion to hemihydraie during the 
manufacturing process. The paroxetine hydrochloride may. for example, be present in 
an amorphous form or as a crystalline anhydnite. 

As already described, this may be achieved for example by the use of either excipicnts 
or polymeric carriers which are essentially anhydrous (that is to say, thej' contain less 
than 2%. more especially less than 1^%, preferably less than 1% water) or which arc 
essentially hydrophobic* 

Therapeutic uses of the paroxetine formuianons of this invention include treatment of; 
alcoholism, anxiety, depression, obsessive compulsive disorder, panic disorder, chronic 
pain, obesity, scmle dementia, migraine, bulimia, anorexia, social phobia, pie-mcnstrual 
syndrome (PMS), adolescent depression, trichotillomania, dysthymia, and substance 
abuse, referred to below as "the disorders". 

Accordingly, the present invention also provides: 
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the use of paroxetine dissolved in a. carrier to manufacture oral swallow capstiles oc 
solid dosage forms for the treatment or prophylaxis of one or more of the disorders; 

a method of treating the disorders which comprises administering an effective or 
prophylactic amount of paroxetine as a solution in a canier in an oral swallow capsule 
or solid dosage form to a person suffering from one or more of the disorders; 
a method of treating the disorders which comprises admim'stetiog an effective or 
prophylaciic amount of paroxetine as a solution in a liquid formulation of the invention 
to a person suffering &om one or more of tfie disorders. 

The formulations of this invention may also be used where appropriate for veterinary 
treatment ofstiiimals. 

Thc-mvention is mustrated-by ths^following Exam 
15 (Pans-xedne anhydrous free base 10.0 mg is equivalent to 11.38 mg paroxetine HCI - 
conversion fector from paroxetine HCI to paroxetine anhydrous base is 0.8787). 

In Examples 1-10, paroxetine is dissolved in a carrier, optionally assisted by a 
cosoivent, and filled into capsules. 
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Example 1 . Excipient ^ig per capsule 

Paroxetine hydrochloride 22.22 

Polyethylen e Glyeo l_400 450.O 

Capsule Size 1 1 Oblong Soft Gel 

Example 2. Excipient mg per capsule 

Parox«ine h ydroch loride 77 ?•? 

Polyctiiylene Glycol 400 400.0 

EthamL 45.0 

C^jsule Size 0 Hard Shell, banded 

Examples. Exdpteat mg per capsule 

Paroxetine hy^mchloride^ 22.22 

Propylene Glycol 350.0 

Ciqjsule: Size 8 OblongSoft gel 

Enteric Coat Methacrylie Acid 32.O 
Copolymer Type C 

Propylene Glycol 8.0 
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Ej:ajxiple4. Excipient 

Paroxctmc hx^ochlotidc 
Fractionated cocoaut oil 
Polyethy lene Gl yc.oL40Q 
Polysorba te 80 

Capsule: Size 1 1 Obloag Soft gel 

Example 5. Excipient 

Paroxetine h ydrochiori dc 
pl^flserol 

Propylene,.GIycoI 
Propyl gaUate 
Capsule: Size 5 Oblong Soft arJ 



mg per capsule 
7222 
300.0 
150.0 
50,0 



mg per capsule 
22.22 
100,0 
100.0 
OJ 



Ejcample 6. Excipient 

Paroxetine ij^drochloride 
GiycofiHpl 

Polycthytei^^ycol 300 

Citric acid 

BHT 

Capsule: Size 4 Oblong Soft gel 



mg per capsule 
22:22 
100,0 
50.0 
1,5 
0,02 



Example 1. Excipiem 

Paroxetine hydrochloride 

Phannasolvc ~"" 

(• 

HrghPuxity Cotton SeedOa_ 
Propyl gallatc 
Capsule: SLee 4 Oblong Soft gel 



nag per capsule 
22^2 
50.0 
150.0 
0^ 



Example 8. Excipient 

Paroxetine by feachioride 

Polyethylene,Qixeol 400 

Phannusolys 

Citric Asid 
Capsule Si2B 3 Oval Soft Gel 



mg per capsule 
72.22 
50.0 
10,0 
2.0 



Example 9. E.xcipicnt 



mg per capsule 



13 



wo 99/26623 



PCr/CB9JWa347l 



Capsule 



Paroxetine hydcocfJoddc 

Phann^sobfc 
Citric Add 

Size 3 Hard Shell, baiKled 



22^2 
100.0 

lO.O 

2.0 



Example 10. Excipiect 

Paroxetine hydrochlondc- 
PoIyetiLyIe4:^^l3rc^400 



Capsule 



Phannasolvc 
Citric Acid 
Starch Capil 



mg per capsidc 
22^ 
50,0 
10.0 
2.0 



In Example 1 1, paroxetine is dissolved in a hydrophobic carrier. 
Elxample II 

Paroxetine hydrochloride t 
LabrafilM2125CS 



mg 

22.22 
227.78 



Capsule weight 



250.00 
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In E.xamples 12-30. paroxetine was dissolved in a cosolvcnt, and then blended with a 
molten polymer. Clear paroxetine solutions were obtained before solidification of the 
polymers. 



Example 12 



15 Tablet 



Paroxet ine H CL 

PEG 300 

PEG 4000 

dl al& tocopherol 

Ascorbyl Palmitate 



Example 13 Paroxetine Hydrochlptide 

Gelucire 44/14 
Tablet Phfflmasohvc 

Example 14 Paroxetine H ydfochiorrdg 
Tablet Gelucire 44/14 

Example 15 Paroxetine Hydna gfaioride 

SoIan£X«h03Q(^3 lanolin) 
Tabiet Phannasolve 



22,76 mg 
200.00 mg 
300,00 mg 
O,r/ow/w 
0.1% w/w 

45.52 mg 
227.78 mg 
lOO.OOmg 

22.76 mg 
227,78 mg 

6S .28 mg 
350.00 mg 
1 50,00mg 
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Example 1 6 Paroxctme Hydrochloride 

Table( PEGi450 

Example 17 Paroxetine Hydrochloride 

Tablet PEG 4000 



22.76 mg 
227.78 mg 

22.76 mg 
227.78 mg 



Example 18 



Tablet 

Example 19 
Tablet 



Paroxetioc HCL 

PEG 300 

PEG J 450 

dl alfe tocopherol 

Ascorbyl Palmiiatc 

Paroxetine Hydrochloride 
Suppocire DM 



19.91 mg • 
200^00 mg 
300.00 mg 
0,1% w/w 
0.1 Vo w/w 

22.76 mg 
227.78 mg 



Example 20 



Gel 

Example 21 



Gel 



Elxample22 



Gel 



Paroxctme HCL 
Gelatine 
Purified water 
Phacmasolvc 
Polysorijale 80 
Methyl Parabcn 

Paroxetine HCL 
Qcladne 
Purified water 
Propylene Glycol 
Pn^l Gallate 
Ascorisic Add 
Polysori?ate 80 

Paroxetine HCL 
Qelatme ' 
Purified water 
Pharmasolve 
PropylenejQLycoI 
Polysorbatc 80 
Methyl Parabcn 



73.96 mg 
100.00 mg 
350,00 mg 
150»00mg 
1 drop 
0.2% wAv 

42,67 mg 
50.00 mg 
200.00 mg 
400.00 mg 
0, 1% wAv 
0.1% w/w 
1 drop 

113.79 mg 
50,00 mg 
200.00 mg 
200,00 mg 
200.00 mg 
I drop 
0.2% w/w 



Example 23 Paroxetinfi HCL 102.41 mg 

SO.OOmg 

Purified water 200.00 mg 

Pharmasolve 200.00 rag 

J*^^ 200.00 mg 

Polysori>ate80 i drop 
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Gel Methyl Parabco Qjy^ ,ff/^ 

Example 24 Paroxetine IjCL 28.45 mg 

50.00 mg 

Purified water 200.00 mg 

2*^^ 200.00 mg 

Propylene Glycol 200.00 mg 

Gel Polysorbate 80 \ jjop 

Example 25 Paroxetine HCL 45.52 mg 

Gela^ae- 50,00 mg 

Purified water 200.00 mg 

Propylene (^col 400.00 mg 

PEG 300 50.00 mg 

Gel Polysorbate 80 i drop 

Example 26 Paroxetine HCL ] i Jg nig 

^ij'ine 50.00 mg 

Purified vmar 500.00 mg 

Propylene Glycol 100.00 mg 

Gel Polysorbate 80 i drop 

Example 27 Paroxetme HCL 28.45 mg 

<^latme 50.00 mg 

Purified Avater 300.00 mg 

Propylene Glycol 300.00 mg 

Gel Po lysoifaat e 80 j drop 

Example 28 • ParoxetiiieHCL 68.28 mg 

Gelatiac 50,00 mg 

Purified water 300.00 mg 

P^^^^^isplYe 150.00 mg 

Propylene Glycol I50.00nig 

Gel Polysorfaate 80 Idrop 

Exainpic29 Paroxetine HCL 79.65 mg 

Gelafine 50,oo mg 

Purified.WBter 300.00 mg 

Phamiasoive 150.00 mg 

^''^^^ 150.00 mg 

Polysorbate 80 i drop 

Gel Methyl Paiaben 0.2% wAv 

Example 30 ParoxetineilCL 17.07 mg 

^^'^'^^ 50.00 mg 

Purificdwater 300.00 mg 

PropyleneJjI^l iso.oo mg 

^^'"ooi 150.00 mg 
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Gel 



Polysorbate 80 



1 drop 



In Examples 3 1 - 44,^paro3cetinc^^ th^ resultant 

solution is blended sjthMandjlEid ^c^ers , so that the paroxedi^dissolved in the 
earner to give l ^djbsm^ z^ that may be capsulated (26 • 42) and afso provided 





Composition 


Appearance 

OI 

System/So I u 
don^ 


StafaUily of Pxt 
solution * 


Example 31 


Piiarmasoivc. , „ 0,25mL 
Drue* 1 


clear pwJe 
yellow 
solution 


clear very pale pink 
solution 


£xaiupl6 32 


Cithror4DL., ,.:Z25SL 
Phannasolve . , . .O^SmL 


clear pale 
ycUow 
solution 


clear pale pink 
solution 


Erampk 34 " 


Sunflower 
oil,,„2^aiL 
Pliannasolvc. ...0 JSinL 


clear pale 
yellow 
solution 


no change 
clear v. pale yellow 
solution 


Example 35 


Soybean 

oU J2.25mL 

Phannasolve. , ..OJZSmL 


clear paid' 
yellow 
solution 


no change 
clear pale yellow 
solution 




Arachis oil.,.. 2^5niL 
Pfaannasol ve. , . ,0.25mL 


clear pale 
yellow 
solution 


no change 
clear v. pale yellow 
solution 



* at the time of preparation (fresh samples) 



ExAin 
pie 


Composidon 


Appearance of 
System/Solutio 


Stability of 
Pxt solution* 


CompaJtabili 
ty with 

Capsule^ 


36 


Labrafac Cm I U . .4.50tnL 
Phannasolve™ 0.50mL 


clear pale 


clear pale | 


Yes 
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Twecn 80- 1 drop 


yellow sohidon 


yellow 










solution 
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37 


Lobrafil 


M 










I994Cs....4,50n2L 


dear pale 


yellow 


Yes 




Phannaso I vc 


0 50m r 


yellow solution 


viscous/scmi 






Tween 80 






solid 
















38 


LabrasoL 




clear pale 


dear pale 






Phannasolvc.... 




yellow solution 


yellow 


Yes 




Twccn 80 






solutioo 
















39 


Cithrol 


,.,.4J0niL 
















dear pals 


dccirv. pale 


Ye5 






Tween 80 




yellow solution 


pink solution 





















' ai the time of prcpaiaticn (fresh samples) 



Exam 
pJe 


Coxuposidoa 


Appearance 
of 

System/Soiu 
tion^ 


Stability of Pxt 
solxitton'*' 


Compat 
ability 
with 
LIcaps 

Capsol 
e* 


40 


LabrafacCMlO 9.0TnL 

Pharmasolve. -.,1 .OmL 

Twccn 80 — drops 

Propyl Gallate. LOmg 


' dear pale 
yellow 
solution 


clear pale yellow 
solution 


Yes 


41 


Labrstsoi ^.QmL 

Phannaso Ivc.,,.. 1 .QmL 

Tween 80 « drops 

Ascocbic acid.^ I.Omg 

Propyl Gallaie LOmg 
Drug ^OOmg 


dear pale 
yellow 
solution 


clear pale yellow 
solution 


Yes 


42 


Cithrol 4DL. 9.0mL 

Phannasoivc 1 .QmL 

Tween 80—,. drops 

Ascorbic ac£d«-i.-«l.Qmg 
Propyl Gallate UOmp 


dear pale 
yellow 
^ludoD 


dear pale 
yellow/white 
sohition 


Yes 
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»50Qaig 



stored at RT for 10 days (visual observation), 
samples) 



E 



at the time of prcparalion (fresh 




Labrasol „ 9,0inL 

Phannasolve _ LOmL 

Twecn 80 2 drops 

Ascorbic acid 1 .Omg 

Propyl Gallatc^„„ LOmg 

Surctcric 32.0mg 

I>n«. - 500mg 

Cqjsule: Licaps size 1 
(fill 20 «5jsules) 



Example 
44 



i^rasol _9,0inL 

Pharmasolvc i .QmL 

Tween 80 2 drops 

Ascorbic acid. LOmg 

Propyl Gallate l.Otag 

Eudragit L30D55 42,0mg 

Drug- - 500m^ 

Capsule: size 11 oblonge softgd 
(fill 15 softgei «^jsules) 



Ejuunple 
4S 



I'Abrafec CMIO ,9.0inL 

Pbarmasolve. _„,1.0mL 

Tween 80 ^ :2 drops 

Ascorbic acLd« ^I.Qmg 

Propyl Gallate,,^ LOmg 

Aqualeric 52.0iiig 

500mg 

Capsule: size 0 Hard 
ShelUBandcd (fill TS capsules^ 
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CLAIMS 

1 . An oraljWallow.capsuic containing paroxetine dissolved 



m a earner. 



5 2,, ^ ond swallow <gpsule comprising a capsule shell containing paroxetine as the / 

I br^SGH carrier,- \^ /V) (Tv-^* - 



L -^ -" 3. '^=*PS«t«a«»rdiag to claim 2 in which the earner is a liquid solveirt 
10 the capsule as a flo%vable liquid, bs a viscous liquid or semi-solid or hs a gel. • ' 

4. A c^e according to claim 2 in which the earner is a 3o Ud or semi-solid 
solvent "" ~' - 

15 5. A capmie according to claim 4 in which the solid or semi-solid solvent is 

selected from natural and synthetic fets and waxes, end film-forming and thermoplastic 
polymers. ~' 

6. ^ An oral swallow solid dosage form containing paroxetine dissolved in a soUd. 
20 semi-solid or gel carrier. - — ~ '■ — ' 



\, 

gck in which paroxetinejs^prese^^^ 



23 8. 



Capsules and soHd dosage forms according to any one of claims I to 7 which 



coated, to assist in administraiion of the active ingredicnL 



are 



; 9. Ci^jsules and soUd dosage fbims according to claim « which are coated wHh 
I coann^ to delay or control release of paroxetine and/or coatings for taste-masldiig. 
30 * 

1 0. Capsules and solid dosage forms according to any ot« of claims 1 to 9 in which 

1 1. Capsules and solid dosage forms according to any one of claims 1 to 10 in which 
35 ; P=ro«tiaeisusedasparoxetine_hyd^ 

i which is formulated under conditions svihlheicir^de^^^hr;;i5n"version'to * ' 
I hcmihydratc during the manufecuiring process. 
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12. Capsules and solid dosage.fomxsvswxordiiig to claim 1 1 tn which Ac paroxetine 
bydrochioridte is in an amorphous fiorm or as cr^nsrtall^ anhydrate?j^ 



^ . . — » ^ _ _ , ^ — 

p. Capsules and soL'd dosage forms according to clahn 12 in which the paroxetine 
h ydrochloride is dissolved in a carrier which is css cnlially hydipphobic or anhydrous. 



14. Capsules and solid dosage forms according to ciazm 12 or 13 in which the 

I paroxetine hydrochloride is dissolved in a carrier in the presence of cxcipicnts, which 
are essentially hydrophobic or anhydrous;- 

15. A phaimaceotical formulauon comprising a solution of parox^ine in a blend of 
a soJubiltsing agent and a lipid and/or oil. " 



1. 16. A process for preparing a formulation acording to claim 15 which comprises 
dissolving paroxetine in a solubilising agent and blending the resultant solution with a 
lipid tmd/oT oiL 

1 7. The izse of paroxetine dissolved ra a carrier to manufacture ond swallow 
capsules or solid dosage forms accordmg to any one of claims 1 to 14 for the treatooent 
or prophylaxis of one or more of the disoidcrg; 

18. A method of treating the disorder which comprises administering an efiEbctive 
or prophylactic amount of paroxetine as a solution in a cairicr m an oral sv^-aliow 
capsule or sohd dosage fbrra according to any one of claims 1 to 14 to a mammal 
stiffering from one or more of the disorders. 

1 9. A method of treating the disorders which comprises administering an cScctrve 
or prophylactic amount of paroxedjaTas a solution in a foimolation according to claim 
1 5 to a mammal sufifcimg from one or more of the disorders* 
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